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(57) Hso5p«i*H*e ©thocmtcb * c*oco6bm\ 
fipHMeNfleiettM *n* mnpautcHtt* AC+op***' 

pOBSHHOfl flfiCMHO* KOflOMHbl B He^TflHUX M 

A »erc* noamuewtfe wMwmn>tocTi« BwnpaB- 
ne*w* Aa^opMnpo«»MHOft pGmaho* 
xorohhm* A"* *™o ■ oBcaAnyio wwroHHy cnr 
OUST feooOKMy Tpy6 e nvipann******* AO- 
pHupyiomeft ronefiicofl (AD- HqaBiot a *Py6u 
KsuTKxtcrii noa pa5owM Aa«netfMe^ h npcto- 
BOWif CTB*Hto nepewineMM^ uoaohiw rpyfi r. 
Ar bapa* BunpwnBCMoro yvaCT*a, npuscH 
ca*AOft craAMM ifpowBBOA*r nepBMfiu»eH*e 
coimotw rpy& C flr qaoav BMnp8BA«eMoro 
ysftcrna cn**y B«epx npw pafio*H« fl3«tww 
• Ar.3M- 1tb6b. 



C 



vlao6p*T«i«"« otkophtcb « cnocofca*. 
npU*i*M*e«iblM Afl« /IHCBHA8UW CMJTHB 0&- 

'j*jOU nrOMMUinetlHOCTK. B op* 

pa6oT3X op unHTa/itKOtoy peMOMnry o6caAHWx 
«o/iohh. 

Uenvio Mo6p0TeKmi bbjjbbtcb mww»- 

n** Bt^OKTWBHPCTH B*4PPe»«aHM4 A^P** 1 * 

PObbwmoA ofccaAtfOft wnowmJ. 

Hz 4wr.i *oo6pa*BNa roMnm«OB*a. ony 
meMMM b oScaAHyw BOftoHKy wn*e bmopbb- 
n^Horo y^acTKB tf COCTOBUIBB HB 
rHA paB7i^ecKoro pacwKpwTeJia ■ we W 
paM*Hec*oA Aopwpyiome* ronoa** e wiana- 
mom a*» sanOANeNW jhwabo***** 

rpBHCnopTMOfl KO/IOHHW TPy6 H ftflBnBHO** Afl fl 
cnvica n« *a Tpy6 npn no^«MC <OMno- 

HQBKM KB CRBBJKKHbir HB ^ r « 2 " P 3 ^ 8 

MMpytoutoM rono bkh o eunpao/iaeMOM 

ySBCTXe; MB <^r,3 - pd3pB3 W*"™**"*** 
rOnOBKM, 



CiwcoO BMnpaB^eHHB Atqop**? 0 **"" 0 * 
o6caAHQtX Konomu ocyuiecTBiwiioT c/iflAy«- 

CnycxaoT k aunpBBflBBMOHM y^acTKy t 
xoAOHHy Tpy6 3 c ^opMMpyiou^ rwoB<ofl 2. 
noAB^r B KDAOHHy Tpy6 3 jicmakoct^ ooa P* 60- 
hum AaWtMeM h4TPP*uboa«t nepe*eutcH»e 
KBAOtiHM tpy6 3 BAOAb ftMnpaBflPBMoroy^cT- 
u b npoueccB paSwom umuu. hphmbm paeo- 

SUA UMKIl npCWBBOABT CTBilWHO. B HB WJCAOW 

tTBAK* nppH3BWT nepcHeiueKwe icoaohmu 
Tpy5 BAMb BwnpaBuaeworo ymbctkb cwhby 
snepx npu PB50M8M A«B/ienM»< b rHApaanw^c- 
c«o* ^opH^py»uitft fOJiOBKe. 

Cnoco6 ocymetTBiiPiOT cneAyw^M »6pb- 

BOM* » 

06CBAMB3I *0*omiB A««HBTpOi-i 146 MM C 
TOAtUMHQft CTBHKH 10 MM CMflTB HB r/iyBwrie 

1200 m. MarTBPHBfl 66c^amo^ cohokhm ctbbb 
rpynn^npoMHocTMAf^-^OO^cW.o, - 

- SSOOfcrt/cM^J. UiB6noMDM A^aMCipOM 124 
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mm onpaAenMiiu MBnpoK©A*Moer* m o6coahoA 
kotohmb na rny6*HB (200 m. no/iyyMflw noe*A- 
icy - wa6nOM hc npoxoftKr, UJafrtoM ah*^t* 
pcm 1 !8 mm npoxOAMT. KacTxnA raOaptn 
^opMMpyioiueft mica** no At**>""py coeigBK 
nwr 116 mm. 

YcrawDnvm WAMxeHW cerropoa 4 
4opMMpyiQiae4 rOAOBKM . flwanerp ux pbbabvi- 

My AP&Mctpy o6caAHoA koaohmu ot aw3m«tp» 

1 16 MM AO AMBMCTpd 126 MM. 

(popMMpyiomaff rontWKa 2, HactpoeHwaa 
h» 3aASHMwA MaxcwMa/iWH** A^»^rp « pac- 

UJHpCMHOM COCrpttHMM, COOTBeTCTWOWMfll HO' 

MMHanMiOMy A»aM?Tpy o0c«NOft xoaonmh. 
onyctcaerui hm*o cMaroro ynacnta. 

OnpoAfoftior yctum*. coaAawwMwe cox- 
ropaMM 4 4>opMMpyicmi0A ronoftn* Ha awyTpatt* 

KM* AMaHBTp 06t«AN0A KOrfOHHU & 

P-3,14 -7*1 -10- 120*26800*. 

tAt D - 7,1 cm ■? awytpOHH** a*bmb?p pew- 
hobo* ynnoTMMxwHoft mBh*Btu nOA cexro- 

L » 10 . cm - AaHHd peawiooo* ynaortt*- 
TenwHOA Mawfcerw; 

p - 120 m/c*r - oaficNeo wa6*no4H06 
nai^e* w x*ak©ctw a mora 2. nofftfiea*' 
A*HHoa Texmweexo* xapaxtapMcntxoft* 

Onp« A0HMOT y»w»wHoe jpa*eKMa* comw 
asoMoe cexropaM* rtmow 2, no «nyrpaMKe- 
My A^aM^Tpy o6coahoh xoaortM*; 



26600 
~ 14l0xfc/cM 2 i 



rxc O*. *> 1 2 dm - BMyrpowHH* AMOMctp noeep- 
xhocvbh xoKrarna; 

r- 0,6 cm - Awwa xowxaxra coxTopoa. 

Tbkmm o6paaoM. wumm A*«*e***> co- 
aAawcMoe cexropaw* no awyTpoHHeMy A*»- 
Merpy oOcaAHoft KOnOHHV. coCTaaaacr AO 
40% Or. 

noAAepxMQSfl • n>m»w2 pa&w* waGw- 
tohhoc A9e^eMne. paaxoe 120 xxt/cm , rawy* 

f IOAVOMHIMCOM tpyCW 2 BBOPX M COBOpUiaiOT 

napawft npoxoA GopMVtpyiomeA rosiOBxoft sa* 
pea cMaru* yvacToic 1 oOcdAMoft kp/iohhw, 
C03ABBb* mb o&cxa*Y*> koaohhv xoHraxTMWB 
m ocMb»« Harpyax*. 



Aanee. c6poc»« ABwieM*»e AO ny**. any* 
c*ax>r icOM.-x^oncy c <fx>pMnpy>ouie« to*Oft*oft 
2 nmxo CMatoro ynaenca 1 * coaepuiaiOT ato* 
po* npoxoA « cooraeTCToeHHo ta»ace tperwi* 
6 npcxoA CHMjy aaapn. 4WKCHpyfl no ™ap«" m - 
HeeicOMy HMAVueaTDpy aeca (f^B) oceaue na- 
•rpyam. 

rtonyscHHweoceroe narpya at ce^Aenu d 
Ta6m4i;a. 

10 AHaaiaswpya occawa HarpysxK. owcHaioT. 
hto noc*6 BToporo npoxoAa ohm cHwvt/i^b 
fa no cpaaMcw«io c napawM. a now 
TpaTMVo npoxoA3 - Ma 35%. 

OAHftxo, Hi^wwaA napas^ npoxo*. mojkho 

15 coaABaarw •oOmtohmoc AaanOMMe a n«Apaa^v^ 
sec^o^ dK>pMMpy«uue^ roaoaw m ecwuic 120 
m/aC. 3to orpaSMtca na aenMMMHc xoHTat- 
n*M* h ocaaMK warpy^a^. D«W aoapacryi. 
Owp aa aoapacTWwcM oc^ao* Harpys** no 

20 fVIB. ttenk3a ^onyc*tarv. hto6m ce awwHWHa 
npaawcMaa 300 *H aonoAMwren^Ho k bocy 
Tpy6 n*r kotopwx Ohym^a «oMnoMoaK»c^op- 
MHpytcm^ ronoaicoa. t» kbjc aowwicaeT 
OfBCHOcrv nopwaa Tpy6. 

2& EcnM ocoaan ^rpywa npM5/rvuxcB«Tw r 

TO4H0O AaMBHwe JKHAKOCTW fl ro/IOBW 2 Q HpC- 

Acmax OT 15% tk M npQA»WCi»T% npoTwxicy 
CHMsy amp* tepaa CMfltvOi ywscrox. 
30 CHWcenwe oceowx narpyaoit npw noaTop- 
hux npoxoA^x rowpBwt 2 cBMAe^e^fcCT»yer o 

TOM, STO CMHTMS 06caAH0a KD/IDMHW yctpaHfl- 
VfM. ItpOfcOaMHOCTb ilO XOBOMHC BOCCTaHaB- 

nwaaoTOL 

Cnoco5 BunpaaneMwa j^e^opMnpoBBHHoft 
o6cbamoH xoiiohhm, ewiouaiouiMft cnyce x a«- 
npaewxcMOMy ysacrxy TpwcnoprTKOH xoaoh- 
hm Tpy6 c rt^paftAUHacKwM pacumpwTe^eH, 
40 noA»*y 0 ''W^ 1 pa6oM*M ^aa- 

aaHMM m mpaMauiffHMa kojiohmu rpy6 aflcw^ 
BwnpaajmaMOrormrrica a npouecce pafioMero 
AMcna-oTAiiHaiotUMAca tcm. wro.cneitwo 
* MBiiuieHMfl a*4>exrauwocTM aunpaafteHiw 
45 AB^opMWpoaaMHOA oecaAHOM xoTOHrtw, a xa- 
Hecra? n^aBAWHBcxora paCui«pwTe«a wc- 
noavsynr rnApaa*i*r*ccxy»o Aopnwpyioiuyio 
rcMioaxy. npwMcM poGpotft 14mm npOMWA^ 

CTBAHAHO, a H3 JQ3X/P* CTBAW npo«3W>A«T 

60 nepcMciuetMe xoiioHMv Tpy6 eAa^w awnpac- 
AftCMoro ysacrxa Oinsy aaepx npn paBo«M 
paa/ieMMM a fnAPaaair«ecxoft AOpHvtpyioiuoM 
ro/tO&xc 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgtfcm 2 , a y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14-7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf7cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 _ 
mit ~ 7t>D in -r 314120.5" 

= 1410kgffcm 2 , 

where £>,-„ = 12 cm is the inner diameter of the contact surfaces; 
/= 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 

Up tO 40% <7y. 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf7cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns S and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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